Although research suggests that body image investment (i.e., drive for muscularity, orientation toward appearance, preoccupation with weight or weight gain) and body image evaluation factors (e.g., negative evaluations of appearance, overestimation of current weight) correlate with bulimic symptoms, the magnitude of these relationships may differ between men and women. The relationship between bulimic symptoms and the drive for muscularity, one form of body image investment theorized to be particularly relevant to men, is understudied in college students. This study examined bulimic symptoms, body image investment, and body image evaluation in American undergraduate students (84 men, 198 women). Bulimic symptoms were negatively associated with appearance evaluation and positively associated with appearance orientation, weight preoccupation and weight overestimation in both men and women. Bulimic symptoms were positively associated with the drive for muscularity in men, but not in women. Awareness of the relationships between bulimic symptoms and body image investment and evaluation may help identify those at risk for bulimic symptoms.
, for similar results in women). Men who report internalizing societal pressures are also more likely to report symptoms of anorexia nervosa and symptoms of bulimia nervosa including binge eating, purging and other compensatory behaviors such as excessive exercise and diuretic or laxative use, perceived loss of control over eating, over concern with body weight and shape (Finlayson et al., 2002; Leone, Sedory, & Gray, 2005; McCabe & McGreevy, 2011; Petrie et al., 2007; Tong et al., 2005; see Petrie et al., 2009; Spoor et al., 2005 , for similar results in women).
Although societal pressures are associated with negative body image investment, body image evaluation, and bulimic symptoms in both men and women, negative body image investment seems to manifest itself differently in men and women. Whereas research suggests that women may be more concerned with their level of body fat (Chernyak & Lowe, 2010) , research indicates that men are more likely to be concerned with both their level of body fat and their level of muscularity (Jung, Forbes, & Chan, 2010) . In particular, the current ideal male body is both lean (having low body fat) and muscular, with a well-developed chest and arms, wide shoulders and a narrow waist (Hargreaves & Tiggemann, 2004) . This desire for a larger, more muscular ideal body image has become known as the drive for muscularity (McCreary & Sasse, 2000) . Normal-weight men are now displaying the desire to be more muscular and bulky, and are dieting to gain muscle in their upper bodies and tone their abdominal muscles (McCreary, Sasse, Saucier, & Dorsch, 2004) . Although studies of competitive and recreational bodybuilders (Goldfield, Blouin, & Woodside, 2006; Hallsworth, Wade, & Tiggemann, 2005) and male collegiate athletes (Petrie at al., 2007) suggest that men who desire to increase their muscularity may engage in bulimic behaviors to achieve this goal, no studies of college students have examined whether this relation between the drive for muscularity and bulimic symptomology is common among male non-bodybuilders and non-athletes or among women.
Present Study
Previous research suggests body image evaluation (i.e., negative evaluations of one's appearance, overestimation of body weight) and body image investment (i.e., appearance orientation, preoccupation with becoming overweight/fat) may relate to bulimic symptoms in both men and women. However, as most studies have examined men or women, no studies have examined whether the magnitude of the relationships between negative body image investment, body image evaluation, and bulimic symptoms may differ between men and women. In addition, no studies have examined whether negative body image investment in the form of the drive for muscularity is associated with bulimic symptoms in women or non-athlete collegiate men. Finally, given the sex differences in body image goals (e.g., Chernyak & Lowe, 2010; Jung et al., 2010) , it makes sense that there may be sex differences in relationships between negative body image evaluation factors and bulimic symptomology. For example, women may be more likely to use bulimic behaviors as a way to avoid becoming fat (Chernyak & Lowe, 2010) , whereas men may be more likely to use bulimic behaviors as part of their drive to become more muscular (Petrie at al., 2007) . However, no studies have examined whether sex moderates the relation between bulimic symptoms and negative body image investment and body image evaluation in collegiate men and women.
In sum, the purpose of the present study was to: 1) to examine whether the magnitude of the relationships between negative body image evaluation (i.e., negative evaluations of one's appearance, overestimation of body weight), negative body image investment (i.e., appearance orientation, preoccupation with becoming overweight/fat, the drive for muscularity), and bulimic symptoms differed between men and women, 2) investigate whether the littleresearched body image investment factor drive for muscularity is associated with bulimic symptoms in male and female college students, and 3) to examine whether sex moderated the relation between bulimic symptomology and negative body image investment (i.e., appearance orientation, preoccupation with becoming overweight/fat, the drive for muscularity) or negative body image evaluation (i.e., negative evaluations of one's appearance, overestimation of body weight).
We hypothesized that negative body image investment (i.e., appearance orientation, preoccupation with becoming overweight/fat) and negative body image evaluation (i.e., negative evaluations of one's appearance, overestimation of body weight) would be positively associated with bulimic symptoms in both men and women. In addition, given the relationship between negative body image investment as measured by the drive for muscularity and bulimic symptoms in male collegiate athletes (Petrie at al., 2007) , we hypothesized that the same would be true for all male college students; that is, we hypothesized that the drive for muscularity would correlate positively with bulimic This is an author-produced, peer-reviewed version of this article. The final, definitive version of this document can be found online at Psychology of Men & Masculinity, published by the American Psychological Association Copyright restrictions may apply. doi: 10.1037/a0032835 symptomology in collegiate men. No specific hypotheses were made for female college students as no studies have examined the relationship between bulimic symptomology and the drive for muscularity in that population. However, as 78% of women report wanting to be more muscular (Jacobi & Cash, 1994) and, in fact, sex difference in the drive for muscularity vanish when the focus is on "tone" rather than bulk (Kyrejto, Mosewich, Kowalski, Mack, & Crocker, 2008) , we felt it was important to examine possible associations between the drive for muscularity and bulimic symptomology in women. Finally, we hypothesized that sex would moderate any relationships between bulimic symptomology, negative body image investment, and negative body image evaluation.
Method

Participants
American undergraduate (104 men, 219 women) Introductory Psychology students participated in this study as one of several options for course credit. Because research indicates that body image investment may differ between college-age students and adults (Green & Pritchard, 2003; Spann & Pritchard, 2010) , participants over the age of 25 were eliminated to ensure the population was of a traditional college student age. The final sample included 282 participants (84 men, 198 women). Most men self-identified as Caucasian (86.9%), followed by African American (3.6%), Latino (4.8%), Asian American (2.4%), Native American (1.2%), and other (1.2%). Most women also selfidentified as Caucasian (87.3%), followed by Latino (5.1%), other (3.0%), Asian American (2.5%), Pacific Islander (1.0%), African American (0.5%), and Native American (0.5%). There were no significant sex differences in race, 2 (df = 6, N = 281) = 5.95. Men were significantly older (range: 18 to 25, M = 19.87 years, SD = 2.19) than were women (range: 18 to 25, M = 18.97 years, SD = 1.88), t (280) = 3.50, p < .001. Thus, age was controlled for in all analyses. The Boise State University Institutional Review Board approved the study prior to data collection.
Measures
Body image evaluation. The 34-item Multidimensional Body-Self Relations Questionnaire (MBSRQ) -Appearance Scales (Cash, 2000) assess body image evaluation as well as body image investment. The scale was designed for use in both male and female populations and research suggests that this measure is valid and reliable in both male and female For confirmation of factor structures, please see Brown, Cash, and Mikulka (1990) . The MBSRQ-AS measures the following body evaluation subscales (internal consistency measures for the present study are presented in parentheses following each subscale sample item): self-classified weight (2 items; e.g., "I think I am… 1=very underweight; 5=very overweight"; roverall = .67; rwomen = .67; r men = .69), and appearance evaluation (7 items; e.g., "Most people would consider me good looking"; 1=definitely disagree; 5=definitely agree; overall = .89; women = .88; men = .89). Items for each subscale are averaged, with higher scores indicating more of that type of body image evaluation.
Body image investment.
For the purposes of the present study, body image investment was measured using three scales. First, two measures of body image investment from the MBSRQ -AS (Cash, 2000) were used: overweight preoccupation (4 items; e.g., "I am very conscious of even small changes in my weight"; 1=definitely disagree; 5=definitely agree; overall = .79; women = .79; men = .75), appearance orientation (12 items; e.g., "I check my appearance in a mirror whenever I can"; overall = .83; women = .86; men = .84). Next, the 15-item Drive for Muscularity Scale (McCreary & Sasse, 2000) was used to measure the drive for muscularity. Although the scale was developed to assess body dissatisfaction in men and boys, it was originally tested in male and female high school students (McCreary & Sasse, 2000) , and has been shown to be valid and reliable in collegiate men and women (Wojtowicz & von Ranson, 2006) . Participants respond to statements about their desired muscularity (e.g., "I think that I would look better if I gained 10 pounds in bulk," and "I think that I would feel stronger if I gained a little more muscle mass") on a 6-point Likert scale (1 = never, 2=rarely, 3 = sometimes, 4 = often, 5 = very often, 6 = always). Scores are averaged into an overall mean ( overall = .88, women = .84, men = .88, for the present study), with higher scores indicating higher levels of the drive for muscularity.
Bulimic symptoms. The 36-item Bulimia Test (BULIT; Smith & Thelen, 1984) assesses bingeing behaviors, purging behaviors, feelings following eating binges, types of food preferred during binges and weight fluctuations. This test asks about the participant's eating patterns (e.g., "My eating patterns are different from the eating patterns of most people"), their feelings towards eating (e.g., "I feel sad or blue after eating more than I had planned to eat"), and This is an author-produced, peer-reviewed version of this article. The final, definitive version of this document can be found online at Psychology of Men & Masculinity, published by the American Psychological Association Copyright restrictions may apply. doi: 10.1037/a0032835 how they feel about themselves (e.g., "I don't like myself after I eat too much"). The response options differ among the questions. Items are summed to create a scale score ( overall = .93; women = .93; men = .93, in the present study), with higher scores indicating higher levels of bulimic symptomology, where 85 is considered the cutoff for bulimic behavior (Fischer & Corcoran, 2007) . Although the BULIT was originally designed to screen for bulimic symptoms in women, research suggests that the BULIT is a valid and reliable indicator of bulimic symptoms in both men and women (Arévalo et al., 2005; Arévalo, Aguilar, Rayón, Paredes, & Díaz, 2004; Dallard, Cathebras, Sauron, & Massoubre, 2001; Thelen, Farmer, Mann, & Pruitt, 1990) .
Results
Before testing our first hypothesis, we first wanted to ascertain whether or not there were sex differences in any of our key variables. To this end, we conducted a MANOVA using age as the covariate. The overall model was significant for both age, F (6, 266) = 2.13, p < .05, 2 = .05, and gender, F (6, 266) = 25.32, p < .001, 2 = .36. Means, standard deviations, and ranges of all measures reported by sex are presented in Table 1 . Scores on the BULIT were comparable for men and women, with six (7.14%) of the men meeting the cutoff and 16 (8.2%) of the women meeting the cutoff for bulimic behavior on the BULIT. Men evidenced a stronger drive for muscularity, whereas women displayed higher self-classified weights, overweight preoccupation, and the appearance orientation aspect of body image investment (see Table 1 ).
Correlations between all measures separated by sex are reported in Table 2 . As hypothesized, bulimic symptoms correlated negatively with both measures of body image evaluation: negative appearance evaluation and selfclassified weight (participants were more likely to describe themselves as overweight). Thus, men and women who rated higher on bulimic symptomology rated themselves lower on their perceptions of their appearance. In addition, as hypothesized, men and women who scored higher on bulimic symptomology also reported more pathological levels of two of the measures of body image investment, including appearance orientation (focus on one's appearance) and overweight preoccupation (fear of becoming fat). In addition, men who scored higher on the drive for muscularity also scored higher on the BULIT, as hypothesized. However, no relationship was found between the drive for muscularity and bulimic symptoms in women.
To examine whether the magnitude of correlations between body image investment factors and bulimic symptoms differed for men and women, we statistically compared the correlations between bulimic symptoms and each of the body image investment factors for men and women using Fisher's (1921) r-to-Z transformation. The correlation between the drive for muscularity and bulimic symptomology was significantly greater in men than in women, Z = -2.39, p =.009. However, there were no differences between men and women in the correlation between bulimic symptoms and overweight preoccupation, Z = 1.85, self-classified weight category, Z = -.43, appearance evaluation, Z = -1.93, or appearance orientation, Z = .17.
We had hypothesized that sex would moderate any relationships between bulimic symptomology, body image investment, and body image evaluation. To this end, hierarchical regression analyses were conducted, in accordance with Baron and Kenny's (1986) theory on moderation models. All variables were examined for skewness and kurtosis to ensure normality and all factors were centered. Partial correlations, tolerance, VIF, and minimum tolerance statistics were also examined and no indices of multicollinearity were found. The factors were entered in three blocks in a hierarchical regression model: First, we entered our demographic variables: age and sex. Next, we entered the body image investment (overweight preoccupation, appearance orientation, and the drive for muscularity) and body image evaluation factors (self-classified weight, appearance evaluation). Finally, we entered the interactions between sex and all body image investment and evaluation factors (see Table 3 ).
Sex and age were first entered in the regression analysis to account for the variability in bulimic symptomology. Neither variable contributed significantly to the model. Next, the body image investment and evaluation factors were entered into the equation. These factors were strongly predictive and accounted for 28% of the variance in bulimic symptomology. In particular, preoccupation with weight or weight gain, negative evaluations of one's appearance, and the drive for muscularity were significantly related to bulimic symptoms. In the final step of the analysis, we tested the moderating effect of sex on the relationship between body image factors and bulimic symptomology. The interactions did not contribute a significant amount to the explanation of bulimic symptomology. Thus, no moderation was found (see Table 3 ). This is an author-produced, peer-reviewed version of this article. The final, definitive version of this document can be found online at Psychology of Men & Masculinity, published by the American Psychological Association Copyright restrictions may apply. doi: 10.1037/a0032835
Discussion
The purpose of the present study was to: 1) to examine whether the magnitude of the relationships between body image evaluation, body image, investment, and bulimic symptoms differed between men and women, 2) investigate whether body image investment as measured by the drive for muscularity associated with bulimic symptoms in male and female college students, and 3) to examine whether sex moderated the relation between bulimic symptomology and body image investment or body image evaluation.
As hypothesized, the drive for muscularity was more strongly related to bulimic symptomology in men than in women in the present study (Petrie at al., 2007) . Given previous research suggesting that male bodybuilders and male collegiate athletes may engage in binging and purging or other compensatory behaviors to help meet their muscularity goals (Goldfield et al., 2006; Hallsworth et al., 2005; Petrie at al., 2007) , one purpose of the present study was to examine whether this relationship held in a non-athlete college population. Our results suggest that non-athlete male college students may also engage in such behaviors to meet muscularity goals. Another purpose of this study was to examine the relationship between bulimic symptoms and the drive for muscularity in women. Given the sex differences in body image concerns (e.g., Chernyak & Lowe, 2010; Jung et al., 2010) , we wondered whether bulimic symptoms would correlate with body image investment and evaluation in the same way in men and women. The drive for muscularity did not correlate with bulimic symptoms in women. This may be because women tend to be less concerned with their muscularity and more concerned with losing weight via restrictive dieting or skipping meals (e.g., drive for thinness rather than the drive for muscularity; Chernyak & Lowe). Future research should further examine this relationship between the drive for muscularity and bulimic symptoms in both men and women. Perhaps there are other characteristics besides sex that influence whether a relationship between these two variables exists. For example, gender role orientation has been shown to relate to symptoms of disordered eating in men and women (Pritchard, 2008) ; perhaps gender role orientation would also influence the drive for muscularity. In addition, future research may wish to investigate how drive for thinness factors into the equation.
The final purpose of this study was to investigate whether sex moderates the relationships among negative body image investment, negative body image evaluation, and bulimic symptoms in collegiate men and women. This hypothesis was not supported. No interactions existed between sex and body image investment or evaluation in relation to bulimic symptoms. Rather, preoccupation with weight and weight gain was strongly related to bulimic symptoms in both male and female college students. Although this relationship was expected (Chernyak & Lowe, 2010; Petrie et al., 2007; Tong et al., 2005) , the strength of the relationship between this body image investment factor and bulimic symptoms was interesting to note and should be investigated further. For example, it is possible that preoccupation with weight gain may relate to drive for thinness and anorexic-like symptoms more so than it does bulimic symptoms. In addition, appearance evaluation was related to bulimic symptoms in both men and women. Again, while this relationship was expected (Finlayson et al., 2002; Petrie et al., 2007; Petrie et al., 2009; Spoor et al., 2005) , the fact that appearance evaluation, in combination with overweight preoccupation, seemed more strongly related to bulimic symptoms than were other body image factors was intriguing and should be explored further. It does seem intuitive that those engage in behaviors to modify their weight would be focused on weight and weight gain as well as appearance; however, it is unclear why they would not also be focused on their perceptions of their weight or be oriented more toward their appearance and the appearance of others. Future studies should examine this question.
Several limitations that may hinder generalizability should be addressed. First, participants were primarily Caucasian. Further research should investigate whether these findings hold in a more diverse sample. Second, we used the BULIT (Smith & Thelen, 1984) instead of the BULIT-R (Thelen, Farmer, Wonderlich, & Smith, 1991) because it had more use and support as a valid measure of bulimic symptoms in men than did newer versions of the BULIT. Results may differ with use of the BULIT-R. Future research may wish to utilize patients with clinically diagnosable bulimia nervosa to better investigate the factors that influence bulimic symptomology. The internal consistency for self-classified weight was lower than desired. As the scale only consisted of two items, this was not completely unexpected, but future research may wish to use a different scale to measure self-classified weight. Finally, the present study's sample consisted of college students only. Additional studies using clinical populations may be warranted to inform the clinical work of mental health professionals. This is an author-produced, peer-reviewed version of this article. The final, definitive version of this document can be found online at Psychology of Men & Masculinity, published by the American Psychological Association Copyright restrictions may apply. doi: 10.1037/a0032835
Despite these limitations, our findings do contribute to the literature overall. Although body image investment factors clearly relate to bulimic symptoms in both men and women, the role of the drive for muscularity seems to have a greater impact on men's than on women's bulimic symptomology. Overall awareness of the relationships between bulimic symptoms and body image investment and evaluation will help the greater population educate individuals on the potential risk factors for bulimic symptoms. In addition, universities may wish to increase campus and community awareness regarding body image investment, evaluation, and bulimic symptoms. Finally, when treating men or women suffering from bulimia nervosa, counselors and therapists may want to focus on the client's preoccupation with weight and weight gain and the client's views about his or her own appearance. Counselors may also wish to discuss the drive for muscularity with their male clients as male clients may be mistakenly thinking that binge and purge behaviors will help them pack on muscle without adding fat. 
